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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election with traverse of claims 1-8 and 10-20 in the reply filed on 
02/02/2007 is acknowledged. The traversal is on the ground(s) that application was 
filed as a national stage application. This is found persuasive as first of invention of 
each group under PCT rules is to be examined. 

Claims 1-20 will be fully examined for patentability. 

Priority 

2. Should applicant desire to obtain the benefit of foreign priority under 35 U.S.C. 
1 19(a)-(d) prior to declaration of an interference, a certified English translation of the 
foreign application must be submitted in reply to this action. 37 CFR 41 .154(b) and 
41.202(e). 

Failure to provide a certified translation may result in no benefit being accorded 
for the non-English application. 

No English translation has been provided for Japan 2003-273430 application 
filed on 07/1 1/2003. The effective filing date for the instant application is 07/12/2004. 

Information Disclosure Statement 

3. The listing of references in the specification is not a proper information disclosure 
statement. 37 CFR 1 .98(b) requires a list of all patents, publications, or other 
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information submitted for consideration by tlie Office, and MPEP § 609.04(a) states, 
"the list may not be incorporated into the specification but must be submitted in a 
separate paper." Therefore, unless the references have been cited by the examiner on 
form PTO-892, they have not been considered. 

Drawings 

4. The drawings are objected to under 37 CFR 1 .83(a) because they fail to show 
the results of detection in Figure 9, due to the poor quality pf this figure, as described in 
the specification. Any structural detail that is essential for a proper understanding of the 
disclosed invention should be shown in the drawing. MPEP § 608.02(d). Corrected 
drawing sheets in compliance with 37 CFR 1.121 (d) are required in reply to the Office 
action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the 
sheet, even if only one figure is being amended. The figure or figure number of an 
amended drawing should not be labeled as "amended." If a drawing figure is to be 
canceled, the appropriate figure must be removed from the replacement sheet, and 
where necessary, the remaining figures must be renumbered and appropriate changes 
made to the brief description of the several views of the drawings for consistency. 
Additional replacement sheets may be necessary to show the renumbering of the 
remaining figures. Each drawing sheet submitted after the filing date of an application 
must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the 
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applicant will be notified and informed of any required conrectlve action In the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC §112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 5 and 12-14 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. It is not clear what Is meant by "the flow 
channel comprises the denaturation region and the regeneration region alternately". At 
least two different interpretations can be made: (1 ) the flow channel has either the 
denaturation region or the regeneration region, or (2) the flow channel has a 
denaturation region followed by a regeneration region. 

Claim Rejections • 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - ' 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale In this country, more than one year prior to the date of application for patent in the United 
states. 

Claims 1. 2, 4, 5, 7, 9, 11, 12, 14, and 19 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Misako et al. (JP 2003-174900, published on 24.06.2003). 
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Misako et al. teach a nucleic acid amplification device comprising a first 
treatment chamber wherein a sample solution containing nucleic acid is heated and the 
nucleic acid therein is denatured into single strands, a second treatment chamber 
wherein the single-stranded nucleic acid obtained in the aforementioned first treatment 
chamber is annealed to a primer, and a third treatment chamber wherein DNA 
polymerase acts upon the nucleic acid obtained in the second treatment chamber and a 
lengthening reaction is perfomied thereby. In addition, Misako etal. describe the 
immobilization of the DNA polymerase, a nucleic acid synthetase, in the reaction vessel 
and the fonnation of a circulatory flow route containing the aforementioned first, second, 
and third treatment chambers in the device (see especially Claims 1 1 to 13; Figure 3). 
The "first treatment chamber" of Misako et al. is equivalent to the "denaturation region" 
of this application, and the "second treatment chamber" and "third treatment chamber" 
of document 1 are formed in succession and are equivalent to the "regeneration region" 
of the present application. 

Regarding claim 4, it is inherent in the teaching of Misako et al. that polymerase 
is immobilized on an inner wall surface as the DNA polymerase is fixed in the reactor 
where the amplification takes place. The amplication components being fluid must be 
contained within the reactor (see especially Claims 1 1 to 13; paragraph 0023; and 
Figure 3). 

Further regarding claims 5, 12, 14, and 19; claims 5, 12, and 14 are given the 
first interpretation noted above, which is that the flow channel can comprise either the 
denaturation region or the regeneration region. And as noted above, Misako et al. 
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teach that the flow channel can comprise either the denaturation region or the 
regeneration region. 

Furthermore, the PGR method wherein a heating cycle is performed between two 
temperatures by performing annealing and a lengthening reaction simultaneously at the 
same temperature was widely known technology at the time this application was filed 
(as evidenced by Biotechniques, 1993, 14(3), p. 390-4, cited on the Information 
Disclosure Statement, IDS). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner In which the invention was made. 

7. Claims 3, 10, 13, and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Misako et al. as applied to claims 1 and 2 above, and further in view 
of Moses etal. (1994). 

Here claims 13 is given the first interpretation noted above, which is that the flow 
channel can comprise either the denaturation region or the regeneration region. 

Misako et al. teach as noted above. 
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Regarding claims 3 and 10, Misako et al. teacli immobilizing a polymerase but do 
not specifically teach a immobilizing a polymerase or other nucleic acid synthetase on 
beads. 

Regarding claims 13 and as noted above, Misako et al. teach that the flow 
channel can comprise either the denaturatlon region or the regeneration region. 

Regarding claims 20 and as noted above, Misako et al. teach that the flow 
channel can comprise the denaturatlon region and the regeneration region. 

Regarding claims 3 and 10, Moses et al. teach DNA polymerase, a type of 
synthetase, bound to beads which fill a column (entire reference, especially Figure 2). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the claimed invention was made to modify the device of Misako et al. by 
immobilizing a nucleic acid synthetase on beads as suggested by Moses et al. with a 
reasonable expectation of success. The motivation to do so Is provided by Moses et al. 
who teach that the polymerase can be bound to beads, retain activity and that reagents 
can be passed over the beads. Further motivation is provided by Misako et al. teach 
that immobilized polymerase can be used to amplify DNA. Thus, the claimed invention 
as a whole was prima facie obvious over the combined teachings of the prior art. 

8. Claims 5, 12, and 14 are also rejected under 35 U.S.C. 103(a) as being 
unpatentable over Misako et al. as applied to claims 1, 2, and 4 above, and further in 
view of Hideo et al. (JP 6-30776 A, published on 08.02.1994). 
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The second interpretation of claim 5 is used here, that is, that denaturation and 
regeneration regions alternate each other in the flow channel. 
Misako et al. teach as noted above. 

Misako et al. teach denaturation and regeneration regions but do not teach 
where they alternate each other in the flow channel. 

Hideo et al. teach where denaturation and regeneration regions alternate each 
other in the flow channel (especially Figures 1 and 2 and where in Figure 2 the coil 
involves more than one loop and thus inherently alternates the denaturation and 
regeneration regions. It is further noted that Figure 2 of Hideo et al. is the same 
construction as Figure 5 of the instant application and they achieve the same thing, 
alternating regions of denaturation and regeneration). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the claimed invention was made to modify the device of Misako et al. alternating 
regions of denaturation and regeneration as suggested by Hideo et al.. with a 
reasonable expectation of success. The motivation to do so is provided by Hideo et al. 
who teach that coli can be used to have flow going through alternating regions of 
denaturation and regeneration. Thus, the claimed invention as a whole was prima facie 
obvious over the combined teachings of the prior art. 

9. Claim 13 is also rejected under 35 U.S.C. 103(a) as being unpatentable over 
Misako et al. and Moses et al. as applied to claims 1 and 3 above, and further in view of 
Hideo et al. (JP 6-30776 A, published on 08.02.1994). 
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The second interpretation of claim 13 is used here, that is, that denaturation and 
regeneration regions alternate each other in the flow channel. 

Misako et al. and Moses et al. teach as noted above. 

Misako et al. teach denaturation and regeneration regions but do not teach 
where they alternate each other in the flow channel. 

Hideo et al. teach where denaturation and regeneration regions alternate each 
other in the flow channel (especially Figures 1 and 2 and where in Figure 2 the coil 
involves more than one loop and thus inherently alternates the denaturation and 
regeneration regions. It is further noted that Figure 2 of Hideo et al. is the same 
construction as Figure 5 of the Instant application and they achieve the same thing, 
alternating regions of denaturation and regeneration). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the claimed invention was hiade to modify the device of Misako et al. alternating 
regions of denaturation and regeneration as suggested by Hideo et al.. with a 
reasonable expectation of success. The motivation to do so is provided by Hideo et al. 
who teach that coli can be used to have flow going through alternating regions of 
denaturation and regeneration. Thus, the claimed invention as a whole was prima facie 
obvious over the combined teachings of the prior art. 

10. Claims 6, 15, 17, and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Misako et al as applied to claim 1-3 above, and further in view of 
Schelperetal. (1997). 
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Misako et.al. teach as noted above. 

Misako et al. teach a nucleic acid synthetase but do not specifically teach one 
which has a temperature opitimum between 30 to 40°C. 

Regarding claims 6 and 15-19, Schelper et al. teach: "The temperature optimum 
of C. symbiosum polymerase [a type of nucleic acid synthetase] in our activity assay 
was found to be between 38°C and 42°C" which overlaps the 30 to 40°C range of the 
instant claims. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the claimed invention was made to modify the device of Misako et al. by using a 
polymerase with a temperature optimum in the range of 38 to 40°C as suggested by 
Schelper et al. with a reasonable expectation of success. The motivation to do so is 
provided by Schelper et al. who teach nucleic acid amplification can be accomplished 
with by a polymerase with a temperature optimum in the range of 38 to 40''C. Thus, the 
claimed invention as a whole was prima facie obvious over the combined teachings of 
the prior art. 

1 1 . Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Misako et 
al. as applied to claim 1 above, and further in view of Southgate et al. (US Patent No: 
5,863,801, issued 1999). 

Misako et al. teach as noted above. 

Misako et al. teach flow device but do not specifically teach a flow device in 
which the flow direction can be reversed. 
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Southgate et al. teach a device with reverse flow (see paragraph 1 14 which 
describes Figure 6). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the claimed invention was made to modify the device of Misako et al. by 
incorporating reverse flow as suggested by Southgate et al. with a reasonable 
expectation of success. The motivation to do so is provided by Southgate et al. who 
teach reversing flow in a device can be used to suspend beads in that device to allow 
better mixing of the sample with beads. Thus, the claimed invention as a whole was 
prima facie obvious over the combined teachings of the prior art. 

12. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Misako 
et al. and Moses et al. as applied to claims 1 and 3 above, and further in view of 
Schelper et al. (1997). 

Misako et al. and Moses et al. teach as noted above. 

Misako et al. and Moses et al. teach a nucleic acid synthetase but do not 
specifically teach one which has a temperature optimum between 30 to 40°C. 

Regarding claims 6 and 15-19, Schelper et al. teach: "The temperature optimum 
of C. symbiosum polymerase [a type of nucleic acid synthetase] in our activity assay 
was found to be between 38°C and 42°C" which overlaps the 30 to 40°C range of the 
instant claims. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the claimed invention was made to modify the device of Misako et al. and Moses et 
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al. by using a polymerase with a temperature optimum in tlie range of 38 to 40°C as 
suggested by Schelper et ai. with a reasonable expectation of success. The motivation 
to do so is provided by Schelper et al. who teach nucleic acid amplification can be 
accomplished with by a polymerase with a temperature optimum In the range of 38 to 
40''C. Thus, the claimed Invention as a whole was prima facie obvious over the 
combined teachings of the prior art. 

Conclusion 

1 3. No claim Is free of the prior art. 

1 4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mark Staples whose telephone number Is (571) 272- 
9053. The examiner can normally be reached on Monday through Thursday, 9:00 a.m. 
to 7:00 p.m. 

if attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on (571) 272-0782. The fax phone number 
for the organization where this application or proceeding Is assigned is 571-273-8300. 
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Information regarding tlie status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Mark Staples y^f) jlsdHU 

Art Unit 1637 PRMWRyEXAMINER 
April 25. 2007 cwminer 



